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Madam: 

APPEAL BRIEF UNDER 37 C.F.R. S 41.37 

Appellants appeal to the Board of Patent Appeals and Interferences (the "Board") from 
the Examiner's rejection of claims 1, 15-20, and 22-24. A Notice to this effect was filed 
pursuant to 37 C.F.R. § 41.31 on January 23, 2009. The Notice was filed electronically at 
www.uspto.gov and Appellants received an Electronic Acknowledgement Receipt indicating that 
the Notice was received by the Patent and Trademark Office on January 23, 2009. 

A credit card payment of $270.00 for the fee for a small entity under 37 C.F.R. § 
41.20(b)(2) for the Appeal Brief is being filed herewith using the USPTO's Electronic Filing 
System. Also filed herewith is a Petition under 37 C.F.R. § 1.136 for a one (1) month extension 
of time, from March 23, 2009, up to and including April 23, 2009, to file this Appeal Brief. A 
credit card payment of $65.00 for the fee for a small entity under 37 C.F.R. § 1.17(a)(1) for the 
Petition is being filed herewith using the USPTO's Electronic Filing System. Therefore, this 
Appeal Brief is timely filed on March 31, 2009. 

A Table of Contents is provided for the convenience of the Board on page 2. 
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Real parties in Interest 

As a result of assignments by the inventors in the parent application U.S. Serial No. 
09/296,031 (filed April 21, 1999), the real party in interest in this application is UAB Research 
Foundation. ("UAB"). The assignments to UAB were recorded in the Patent and Trademark 
Office at Reel 011412, Frame 0154. UAB has licensed the subject matter of this application to 
TransMolecular, Inc. and to the National Institutes of Health (NIH), U.S. Department of Health 
and Human Services (DSHS), U.S. Government. The confirmatory license to the National 
Institutes of Health was recorded in the Patent and Trademark Office at Reel 020929, Frame 
0498. 
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Related Appeals and Interferences 

No other appeals or interferences are known to Appellants, Appellants' legal 
representative, or Appellants' assignee that will directly affect or be directly affected by the 
Board's decision in this appeal. Similarly, no such appeals or interferences are known that may 
have a bearing on the Board's decision in this appeal. 
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Status of Claims 

Twenty-eight (28) claims have been filed in this case. Claims 2-14, 21 and 25-28 been 
canceled. 

Claims 1, 15-20, and 22-24 were rejected in Office Actions mailed March 28, 2006, 
November 21, 2006 (final rejection), December 31, 2007, April 21, 2008 (final rejection), and 
October 29, 2008. 

As of the Office Action issued October 29, 2008, claims 1, 15-20, and 22-24 stand 
rejected. As addressed below, Applicants filed a Supplemental Response amending claims 17 
and 24 on March 30, 2009. Assuming entrance of the Amendment, the status of claims 17 and 
24 is not expected to change because the Amendment addresses only typographical errors. 

The rejection of claims 1, 15-20, and 22-24 is hereby appealed. A listing of pending 
claims 1, 15-20, and 22-24 is provided in Claims appendix A (as submitted in the Supplemental 
Response) beginning on page 24 and Claims appendix B (assuming entrance of the Amendment) 
beginning on page 26. 
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Status of Amendments 

A response to the non-final Office Action mailed October 29, 2008 was filed on January 
23, 2008; no amendments were contained in the response. Appellants filed a Supplemental 
Response containing amendments to claims 17 and 24 on March 30, 2009. Appellants submit 
that the amendments in the Supplemental Response are limited to correction of typographical 
errors of claim dependencies and therefore are in compliance with 37 C.F.R. § 1.1 1 1(a)(2). 

These amendments have not yet been entered by the Examiner. Claims appendix A 
presents the claims as they were submitted in the Supplemental Response filed on March 30, 
2009. Claims appendix B presents the claims as they would be assuming entrance of the 
Amendments filed on March 30, 2009. 
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Summary of Claimed Subject Matter 

Chlorotoxin is a 36 amino acid peptide originally isolated from Leiurus quinquestriatus 
scorpion venom. Chlorotoxin has been demonstrated to bind specifically to glial-derived or 
meningioma-derived tumor cells. The present invention encompasses the discovery that 
chlorotoxin also recognizes other neuroectodermal tumors and thus can be used to target the 
whole class of neuroectodermal tumors. 

Independent claim 1 and dependent claims 15-20 and 22-24 relate to methods of 
delivering a cytotoxic moiety to a neuroectodermal tumor comprising: administering a 
composition comprising an agent consisting of chlorotoxin fused to a cytotoxic moiety to an 
individual having a neuroectodermal tumor, such that the agent binds specifically to the tumor. 
Claim 15 is drawn to embodiments in which the chlorotoxin is fused to a particular cytotoxic 
moiety. Claim 16 is drawn to embodiments in which the neuroectodermal tumor is one of 
particular types of neuroectodermal tumors. Claim 17 is drawn to embodiments wherein the 
chlorotoxin is native chlorotoxin, synthetic chlorotoxin, or recombinant chlorotoxin. Claims 18- 
19 depend from claim 17 and are drawn to embodiments in which the neuroectodermal tumor is 
a glioma. Claim 20 depends from claim 17 and is drawn to embodiments in which the 
neuroectodermal tumor is one of particular types of neuroectodermal tumors. Claim 22 is drawn 
to embodiments in which the composition further comprises a pharmaceutically acceptable 
carrier. Claims 23-24 are drawn to embodiments in which the composition is suitable for 
parenteral administration. 
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Ground of Rejection to be Reviewed on Appeal 

The ground of rejection to be reviewed on appeal is (referring to §§ 2-3 of the Office 
Action mailed October 28, 2008): 

(1) whether claims 1, 15-20, and 22-24 are enabled under 35 U.S.C. § 1 12, first 
paragraph. 
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Grouping of Claims 

For the reasons discussed below in the Argument section, the claims stand or fall 
together for purposes of ground of rejection numbered (1) above, as indicated below: 

(1) Claims 1, 15-17, 20, and 22-24 stand or fall together. 

(2) Claims 18 and 19 stand or fall together. 



4446142vl 



Page 9 of 49 



Argument 

Introduction 

Appellants must admit some frustration with the prosecution of this case. There have 
only ever been two rejections (and one provisional rejection) levied during the entire 
prosecution, one of which was addressed trivially in the first Office Action. The second 
rejection, for lack of enablement, has been maintained through five Office Actions, but for ever- 
changing reasons. Appellants have endeavored to work with the Examiner to address his 
concerns, including having both in-person and telephonic interviews during which the Examiner 
indicated that proposed amendments or evidence would indeed be helpful, and also providing 
extensive declaratory evidence. Unfortunately, it seems impossible for Appellants to succeed in 
overcoming the rejection because, each time he levies it, the Examiner gives different reasons for 
his concerns. Each time, Appellants address the articulated concern but Examiner maintains the 
rejection, now for a new reason. Moreover, the most recent Office Action appears to revert to an 
earlier articulation of the Examiner's concern, which Appellants understood they had previously 
addressed and resolved. 

Appellants below summarize the entire prosecution history of this case, in order to 
illustrate the evolving nature of the maintained rejection, as well as the thoroughness of 
Appellants' responses to each articulation of the rejection. Later, in a final effort to advance 
prosecution of this case, Appellants present a complete response to every version of the lack of 
enablement rejection levied by the Examiner. As will be clear, Appellants have more than 
satisfied the legal requirements for enablement, the present claims are patentable to Appellants, 
and the rejection should be reversed. 

Claims 1, 15-17, 20 and 22-24 satisfy the enablement requirement under 35 U.S.C. § 112, first 
paragraph 

The presently pending claims relate to a method of delivering a cytotoxic moiety to a 
neuroectodermal tumor, comprising: administering a composition comprising an agent consisting 
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of chlorotoxin fused to a cytotoxic moiety to an individual having a neuroectodermal tumor, such 
that the agent binds specifically to the tumor. 

The specification includes data from experiments showing the specific binding of 
synthetic chlorotoxin (TM-601) to tissues from 18 different neuroectodermally derived tumors. 
Appellants have also provided declaratory evidence demonstrating clinical uptake of chlorotoxin 
delivered either intracranially or intravenously to subjects suffering from neuroectodermally 
derived tumors (including gliomas, melanomas, etc). The present Appellants discovered, among 
other things, that chlorotoxin-derived molecules can be used to specifically target 
neuroectodermal tumors for therapeutic and/or diagnostic purposes, and that conjugates of 
chlorotoxin linked to cytotoxic moieties can be employed for such purposes. The specification 
enables these findings, as recited in the present claims. 

The initially examined claims referred to a method of treating an individual having a 
neuroectodermal tumor, comprising administering a pharmaceutical composition comprising an 
effective dose of chlorotoxin fused to a cytotoxic moiety. 

In an Office Action mailed on March 28, 2006 ("the first Office Action") the Examiner 
issued a rejection under 35 U.S.C. § 112, second paragraph for supposed incompleteness and a 
rejection under 35 U.S.C. § 112, first paragraph for supposed lack of enablement. The 
incompleteness rejection was addressed easily and will not be discussed further here. 

As regards the enablement rejection, the Examiner alleged that "the specification fails to 
provide adequate guidance and evidence for how to treat a neuroectodermal tumor. . . by using a 
pharmaceutical composition comprising a chlorotoxin fused to a cytotoxic moiety. . . via various 
administration routes in vivo" because the claims read on protein therapy in vivo and the 
Examiner argued that protein therapy was supposedly unpredictable at the time of the invention. 
We note, however, that, in laying out this argument, the Examiner cited articles discussing gene 
therapy. 

The Examiner's specific challenge to the claims, as set forth in the first Office Action, 
was that several neuroectodermal tumors are located in the brain and, according to the Examiner, 
the blood-brain barrier would present a challenge for gene delivery and protein delivery to such 
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tumors inside the brain. Additional comments by the Examiner in the first Office Action related 
to difficulties in predicting function from a protein's structure. 

Appellants therefore understood that the claims were rejected for lack of enablement 
because, according to the Examiner, (1) protein therapy in general is unpredictable; and (2) 
whether chlorotoxin fusions would cross the blood-brain barrier was unpredictable. Appellants 
filed a response addressing these points on September 14, 2006. 

To address the Examiner's comments regarding the alleged unpredictability of protein 
therapies, Appellants cited several examples of protein therapeutics that have been approved for 
use for many years well before the filing date of the present application. Appellants further 
pointed out that problems with gene therapy are not directly translatable to problems with protein 
therapy. 

To address the Examiner's comments regarding the blood-brain barrier, Appellants 
submitted evidence (including a scientific article) that chlorotoxin fusions can be effectively and 
specifically delivered across the blood-brain barrier to brain tumor sites. Appellants respectfully 
pointed out that the Examiner's comments with respect to prediction of protein function from 
protein structure were misplaced. 

In a Final Office Action mailed November 21, 2006 ("the second Office Action"), the 
Examiner maintained the enablement rejection, but did not explain why Appellants' arguments 
had not resolved his concern. The Examiner simply stated that Appellants' arguments were "not 
found persuasive because of the reasons set forth in the preceding Office Action mailed 3-28- 
06." 

The Examiner dismissed the proffered evidence of chlorotoxin fusions crossing the 
blood-brain barrier by merely stating "it is still unclear whether chlorotoxin-cytotoxic moiety 
complex can pass through blood brain barrier in a subject", without explaining why it was "still 
unclear". 

The Examiner also repeated his assertion that "the art or [sic] protein therapy was 
unpredictable at the time of the invention", without commenting on the many approved 
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therapies, and repeated verbatim his comments regarding protein therapy from the first Office 
Action. 

Thus, although Appellants had addressed the concerns stated in the first Office Action, 
the Examiner was not satisfied. The Examiner offered an apparently new basis for the 
enablement rejection by asserting that "treatment of different neuroectodermal tumors with 
different cytotoxic moieties has to be considered individually" and alleged that "one skilled in 
the art at the time of the invention would require undue experimentation to practice over the full 
scope of the invention claimed." 

Appellants now understood that the basis for the lack of enablement rejection levied by 
the Examiner was that the Examiner required evidence of successful treatment of each different 
kind of neuroectodermal tumor encompassed by the claims, and each different kind of cytotoxic 
moiety. Appellants therefore filed a response along with a Notice of Appeal on May 21, 2007 
explaining that the current legal standards for enablement for method of treatment claims, as 
articulated by In re Brana, do not require such evidence. Appellants pointed out and 
summarized the data provided by the present application, which, as explained below, includes 
human clinical data and supports methods of treatment of a variety of neuroectodermal tumors 
using a variety of cytotoxic moieties via a variety of routes of administration. Appellants further 
provided a Declaration confirming that chlorotoxin fusions do in fact bind specifically to a 
variety of tumors (including gliomas and melanomas) when delivered by intracavitary or 
intravenous administration to humans. Appellants explained that the Specification, as confirmed 
by the Declaration, fully satisfied the proper legal requirements for enablement. 

The Examiner mailed an Advisory Action on June 27, 2007 claiming that the present case 
was not analogous to In re Brana (on the ground that Brana related to use of a cytotoxic agent 
whereas the present case related to use of a fusion of a cytotoxic agent with a delivery moiety - 
respectfully, a distinction without a difference!) and again asserting a lack of enablement. 

Appellants endeavored to better understand the Examiner's position by requesting an in- 
person interview. In that interview, on August 27, 2007, the Examiner indicated that the 
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enablement rejection related to his concern for a supposed lack of sufficient evidence of 
successful treatment, but that he did not question the evidence that chlorotoxin fusions could be 
specifically delivered to tumors. The Examiner offered that an amendment reciting "delivery" 
rather than "treatment" would be helpful. 

Appellants therefore filed a response on October 31, 2007. Appellants maintained that 
the specification is fully enabling for methods of treatment, but amended the claims to methods 
of delivery in order to advance prosecution of this case. 

In an Office Action mailed December 31, 2007 (the third Office Action), the Examiner 
again maintained the enablement rejection, repeating verbatim the language from the Office 
Action mailed November 21, 2006 (the second Office Action). In a telephone interview with 
Appellants 1 representative on January 16, 2008, the Examiner clarified that he still had concerns 
that the claims read on methods of treatment rather than on methods of delivery because of the 
terms "pharmaceutical composition, "effective dose," and "treated." Appellants filed a response 
on January 24, 2008 amending the claims to remove such terms, in order to advance prosecution 
of the case. 

In an Office Action mailed April 21, 2008 (the fourth Office Action), the Examiner 
maintained the enablement rejection. The Examiner even made reference to a "pharmaceutical 
composition" even though Appellants had amended the claims to remove the term. The 
Examiner acknowledged, however, that the specification is "enabling for delivering chlorotoxin 
fused to a cytotoxic moiety to neuroectodermal tumors in vitro or via intravenous administration 
or intracavitary injection in the brain in vivo. 

Given the confusing reference in the rejection to language no longer present in the 
claims, and the fact that the Examiner acknowledged enablement with respect to at least two 
totally different (one local, one systemic) routes of administration, Appellants requested another 
telephone interview in order to better understand what more could possibly be required in order 
to overcome the rejection. In a phone interview with Appellants' representative on July 21, 
2008, the Examiner then indicated that he had returned to his concern that the claims 
encompassed different types of tumors. This time, however, the Examiner specifically 
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mentioned a concern that the claims encompassed delivery to tumors that are not located in the 
brain and that there was a supposed lack of evidence that chlorotoxin can be delivered to 
different tumors and sites with different administrative routes. 

Thus, Appellants had apparently overcome the Examiner's previously-stated concern that 
chlorotoxin fusions might not cross the blood-brain barrier, but that concern had been replaced 
with a new concern that chlorotoxin fusions might not bind to tumors that did not require 
crossing the blood brain barrier! Of course the Examiner did not address the previously- 
provided evidence that intravenously administered chlorotoxin fusions do in fact bind to 
neuroectodermally derived tumors outside of the brain {e.g., melanomas, as already discussed). 
Moreover, the Examiner provided no reason to justify his stated concern that, in light of the 
provided evidence that chlorotoxin fusions do bind specifically to various tumors when 
administered by either local or systemic routes, there might be some reason to doubt that the 
same would not be achieved with respect to particular other tumors or routes. The Examiner also 
mentioned a new concern that some cytotoxic moieties might accumulate in the liver. 

Appellants filed a response on August 7, 2008 reminding the Examiner, among other 
things, that (1) the present specification provides evidence of chlorotoxin binding to tumors 
outside of the brain; (2) Appellants had previously provided evidence that chlorotoxin does not 
accumulate in the liver; and (3) Appellants had provided evidence that completely different 
routes of administration are in fact effective, such that there is no reason to doubt the 
effectiveness of other routes. 

In the most recent Office Action mailed October 28, 2008 (the fifth Office Action), the 
Examiner again maintained the rejection of claims 1, 15-20 and 22-24 under 35 U.S.C. § 112, 
first paragraph, as allegedly failing to comply with the enablement requirement. The language 
used in this Office Action again acknowledges that certain aspects of the claims are enabled, but 
provides a more narrow description of such scope than was presented in the fourth Office 
Action. Specifically, the fifth Office Action states "the specification, while being enabling for 
delivering chlorotoxin fused to a radioisotope to neuroectodermal tumors in vitro or via 
intravenous administration or intracavity [sic] injection of brain in vivo, does not reasonably 
provide enablement for delivering various cytotoxic moieties, including protein or nucleic acid, 
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to a neuroectodermal tumor in vivo by administering a composition comprising a chlorotoxin 
fused to cytotoxic moiety, including, proteins, to an individual via various administration 
routes..." 

Given the repeated morphing of the reasons cited by the Examiner for the enablement 
rejection, Appellants hereby address all of the arguments made by the Examiner in the current 
Office Action or in others. As explained below, Appellants have demonstrated that the present 
application enables delivery of (1) a range of cytotoxic moieties to a (2) range of tumor types (3) 
via a variety of routes of administration; that furthermore the chlorotoxin-cytotoxic moiety 
conjugates have a therapeutic effect in vivo; and that the data provided in the specification and in 
the Declaration by Dr. Alison O'Neill under 37 C.F.R § 1.132 filed May 21, 2007 are 
sufficiently predictive. 

Appellants respectfully submit that, as previously acknowledged by the Examiner, the 
specification is not required under the law to provide enablement for every species encompassed 
by the claims. Nonetheless, the Examiner is essentially requiring demonstration of every 
possible combination of cytotoxic moieties, tumor type, and route of administration 
encompassed by the claims. Appellants submit that this demand is neither reasonable nor 
consonant with the law. Furthermore, in laying out grounds for the enablement rejection, the 
Examiner continues to ignore evidence presented by Appellants refuting the Examiner's 
allegations of lack of enablement. 

Cytotoxic moieties 

The presently pending claims recite the use of a conjugate consisting of a chlorotoxin 
agent fused to a cytotoxic moiety (hereafter "chlorotoxin conjugate"). The Examiner has raised 
issues as to the range of cytotoxic moieties whose delivery via the claimed method is enabled by 
the present specification. Stating that the claims read on protein therapy in vivo, the Examiner 
questioned the nature of protein therapeutics. 

For example, in the first Office Action, the Examiner alleged that "the specification only 
discloses the detection of glioblastoma, neuroblastoma, medulloblastoma, pheochromocytoma, 
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and metastatic melanoma etc. in a tissue sample by using chlorotoxin." In the fifth Office 
Action, the Examiner acknowledged that the specification is enabling for a method of delivering 
chlorotoxin fused to a radioisotope to neuroectodermal tumors. Nevertheless, the Examiner 
continued to repeat his allegation that the specification is not enabling for methods in which the 
cytotoxic moiety is a protein. 

Contrary to the Examiner's remarks, Appellants have demonstrated successful delivery 
of a variety of moieties including proteins, to neuroectodermal tumors using chlorotoxin. As 
mentioned in previously filed response, Appellants have demonstrated that the cytotoxic moieties 
that can be used in accordance with the invention are not limited to radiolabels such as 131 I. At 
least five chlorotoxin complexes (TM-602, i.e., chlorotoxin covalently linked to biotin; 131 I-TM- 
601, i.e., chlorotoxin radiolabeled with L,1 I; chlorotoxin labeled with 125 I; chlorotoxin-GST 
fusion protein; and chlorotoxin-GST fusion protein attached to saporin) have been tested and 
have showed neuroectodermal tumor-selective binding and uptake in at least one in vitro or in 
vivo system. With regard to delivery of proteins, Appellants have demonstrated that chlorotoxin 
(which is itself a peptide) when fused to glutathione-S-transferase (GST, a protein) and attached 
to saporin (another protein) via antibodies (also proteins) is specifically bound and taken up by 
cancer cells, and effects selective killing of glioma cells. (See, e.g,. Example 23 of U.S. Pat. No. 
5,905,027, the contents of which the present application incorporates by reference in their 
entirety.) 

Therefore, in contrast to the Examiner's remarks, the specification is enabling for a range 
of cytotoxic moieties including proteins. 

Despite Appellants' evidence to the contrary, the Examiner continues to raise issues with 
protein therapy. Appellants submit that the specification has fully satisfied the enablement 
requirement as regards to the range of cytotoxic moieties encompassed by the claims. 
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Tumor types 

The Examiner has remarked upon the range of tumor types encompassed by the claims 
and has alleged that the specification provides enablement for "only" a certain subset of tumor 
types. 

As explained previously, Appellants have presented evidence in the present application 
that chlorotoxin binds to a variety of tumors, including tumors located both inside and outside 
the brain. Appellants provided data from experiments on more than 250 frozen or paraffin 
sections showing the specific binding of synthetic chlorotoxin (TM-601) to tissues from 18 
different neuroectodermally derived tumors {i.e., from WHO grade IV: glioblastoma 
multiformes, WHO grade III: anaplastic astrocytoma, WHO grade II: low grade, WHO grade I: 
pliocytic astrocytoma, oligodendriomas, other gliomas, gangliomas, meningiomas, 
ependymomas, metastatic tumors in the brain, mcdulloblastomas, neuroblastomas, 
ganglioneuromas, pheochromocytomas, peripheral primitive neuroectodermal tumors, small cell 
carcinoma of the lung, Ewing's sarcoma, and melanomas (see Examples 8-17 of the application 
as filed). The afore-mentioned list presents the entire list of tumors recited in claims 19-20. 
Tumors among the afore-mentioned list that reside outside the brain include pheochromocytomas 
(located in the adrenal glands near the kidney; see Figure 4 of the specification as originally 
filed), small cell lung carcinomas (see Figure 9), and Ewing's sarcoma (a bone cancer; see 
Figure 12). 

Appellants have furthermore demonstrated successful in vivo targeting to a variety of 
tumors, including tumors inside the brain. Intracavitary administration of a chlorotoxin 
conjugate resulted in specific binding and uptake in high grade gliomas. Intravenous 
administration of a chlorotoxin conjugate resulted in selective uptake in glioma and metastatic 
melanoma, two of the claimed neuroectodermally-derived tumors. As elaborated below, such 
targeting was successful even when the chlorotoxin-cytotoxic moiety conjugate was delivered in 
such a way that required the conjugate to cross the blood-brain barrier. 
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Routes of administration 

The Examiner has taken issue with the range of routes of administration that are 
encompassed by the claims, and had mentioned the blood-brain barrier as a deterrent for delivery 
of chlorotoxin conjugates to brain tumors. The Examiner has also argued, essentially, that 
protein and peptide therapeutics may be eliminated from the body before they may confer a 
therapeutic effect. In the first and subsequent Office Actions, the Examiner asserted that "It is 
unclear how the chlorotoxin complex would reach the targeted tumor in the brain via oral 
administration, intravenous administration, intramuscular administration, subcutaneous 
administration, or intrathecal administration etc., to a subject." 

Appellants have demonstrated in human clinical trials that chlorotoxin (a peptide) fused 
to a cytotoxic moiety (in this case, chlorotoxin labeled with 1,1 1) (1) selectively reaches its target 
tumor site when administered to a patient either through intracranial or intravenous 
administration; (2) passes through the blood-brain barrier to reach a tumor located in the brain; 
and (3) has a therapeutic effect in vivo. (See Declaration by Dr. Alison O'Neill, submitted May 
21, 2007 and attached herewith in the Evidence appendix.) That the chlorotoxin-cytotoxic 
moiety conjugate (which necessarily comprises a peptide, because chlorotoxin is a peptide) has 
been demonstrated to have a therapeutic effect in vivo refutes the Examiner's conjecture that a 
chlorotoxin conjugate would be eliminated from the body before it elicits a therapeutic effect. 

Furthermore, intravenous administration of the chlorotoxin complex was found to result 
in selective uptake in glioma and metastatic melanoma, two of the claimed neuroectodermally- 
derived tumors. 

The Examiner has continued to argue against enablement for a range of routes of 
administration by focusing on potential problems with delivery of proteins. Again, the 
Examiner appears to demand, essentially, that every possible combination of route of 
administration, cytotoxic moiety, and tumor type encompassed by the claims be explicitly 
demonstrated in the specification. Appellants reiterate that the specification need not be enabling 
for every species. Nonetheless, Appellants have demonstrated successful delivery of a 
chlorotoxin-cytotoxic moiety by two very different routes of administration, including one that 
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involved successful penetration of the blood-brain barrier. Appellants submit that the positive 
results with very different routes of administration are more than sufficiently predictive to enable 
the range of routes of administration encompassed by the claims. 

Legal standard for enablement 

Appellants have not only met, but also far exceeded, the legal standard for enablement 
for methods of treatment, let alone for methods of delivering a cytotoxic moiety to a 
neuroectodermal tumor } As solidified by In re Brana (51 F.3d 1560 USPQ2d 1436 (Fed. Cir. 
1995), the legal standard for enablement does not require in vivo evidence in humans. 
Accordingly, it is an unusual patent application that is supported by clinical evidence of even one 
claimed species. The Examiner's demands are excessive and inconsistent with the law. 

As Appellants discussed in a response filed May 2 1 , 2007, the Brana court held that 

"proof of an alleged pharmaceutical property for a compound by statistically 
significant tests with standard experimental animals is sufficient to establish 
utility." (51 F.3d 1567) 

The court explained its holding by stating: 

"We hold as we do because it is our firm conviction that one who has taught the 
public that a compound exhibits some desirable pharmaceutical property in a 
standard animal has made a significant and useful contribution to the art, even 
though it may eventually appear that the compound is without value in the 
treatment of humans." (51 F.3d 1567) 



To obviate the Examiner's objections to terminology referring to treatment, Appellants had amended the claims to 
refer to a method of delivery and had removed phrases such as "pharmaceutical composition" that the Examiner 
deemed to be related to methods of treatment. Nevertheless, Appellants maintain that claims to methods of 
treatment are fully enabled by the specification. 
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Even a cursory search on the USPTO's patent full-text and image database for patents 
related to peptide and/or protein therapies reveals many issued patents whose claims to methods 
of treatment are not supported by in vivo data in humans. Specifications of many patents do not 
even include any in vivo data whatsoever. To give but a few examples, U.S. Pat. No. 6, 171,818 
(the '818' patent) was issued on January 9, 2001 and claims a method for treating cancer 
comprising administering a protein present in sea snails or hares. Exemplification in the '818 
patent was limited to isolation of the protein and in vitro experiments involving incubating the 
protein with cell lines. As another example, U.S. Pat. No. 7,1 12,329 (the '329 patent) was issued 
on September 26, 2006 and claims a method for treating pollinosis comprising administering a 
peptide derived from a Japanese pollen allergen molecule. The specification of the '329 patent 
describes only in vitro experiments, for example, synthesis of peptides, expression of 
recombinant proteins in bacteria, establishment of T-cell lines and antigen-presenting cell lines 
for use in experiments, and identification of a peptide epitope involved in pollinosis. For both 
the '818 and '329 patents, no in vivo data was presented, let alone data in humans demonstrating 
any effect whatsoever. Nevertheless, method of treatment claims encompassing treatment of 
humans were deemed supported by the specification. 

Further examples include patents that do provide in vivo data, but do not provide any data 
in humans. For example, U.S. Pat. No. 7,442,681 (the '681 patent) was issued October 28, 2008 
and claims a method of treating a vascular permeability-associated disease comprising 
administering a peptide inhibitor of p21 -activated kinase. The specification of '681 patent 
provides Examples demonstrating in vitro binding, phosphorylation, and membrane permeability 
studies of p21 -activated kinase in the presence of the peptide inhibitor; and in vivo permeability 
studies in mice. U.S. Pat. No. 7,446,183 (the '183 patent) was issued recently, on November 4, 
2008, and claims a method of treating a growth hormone deficiency comprising administering a 
fusion protein that includes an agonist of a growth hormone receptor. The specification of the 
'182 patent provides Examples demonstrating synthesis of such fusion proteins, expression of 
such proteins in bacterial cells, in vitro bioassays of such fusion proteins, and metabolism of 
such fusion proteins in rats. Neither the '681 nor the '183 provide data on effects of the peptides 
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and/or proteins in humans, let alone provide any evidence that the recited proteins have any 
therapeutic effect in vivo in humans. 

Appellants further note that the Examiner has based his enablement rejection on his 
allegation that the state of the art in protein therapy was not sufficiently predictable by the time 
of the filing of the present application (October 17, 2003). Nevertheless, the '818 patent issued 
from an application filed September 22, 1998 and the '329 patent issued from an application 
filed March 9, 1999, dates that precede the filing date of the present application as well as the 
filing date of the parent of the present application (April 21, 1999). 

Appellants have provided evidence far exceeding the legal standard for enablement for 
method of treatment claims using peptides and/or proteins. Yet the Examiner continues to morph 
the enablement rejection, relying only arguments citing potential issues, each of which is refuted 
by the evidence presented by the Appellant. The Examiner has not articulated whether he 
disagrees with the legal standard set forth in In re Brana and as upheld in the issuing of 
numerous patents directed to peptide and/or protein therapy. 

Appellants respectfully note that the Examiner has not articulated his reasons for holding 
the present application to a higher standard than that provided by the law. 

In light of the above remarks, Appellants submit that claims 1, 15-17, 20, and 22-24 fully 
satisfy the enablement requirement under 35 U.S.C. § 1 12, first paragraph. 

Claims 18 and 19 satisfy the enablement requirement under 35 U.S.C. § 1 12, first paragraph 

Claims 18 and 19 depend from claim 17 (which recites that the chlorotoxin is selected 
from the group consisting of native chlorotoxin, synthetic chlorotoxin, and recombinant 
chlorotoxin) and are drawn to embodiments in which the neuroectodermal tumor is a glioma. 

In addition to the arguments set forth above for claims 1, 15-17, 20, and 22-24, 
enablement for Claims 18 and 19 is also supported by data described in a Declaration by Alison 
M. O'Neill, M.D. (the "Declaration") filed by the Appellants on May 21, 2007 and included in 
the Evidence Appendix attached hereto. The Declaration describes data from human clinical 
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trials that shows, among other things, that chlorotoxin can be used to deliver a cytotoxic moiety 
to gliomas. For example, §§ 4-5 of the Declaration describes delivery of a cytotoxic moiety 
using chlorotoxin to high-grade gliomas including recurring high-grade gliomas by intracavitary 
administration. § 6 of the Declaration describes delivery of a cytotoxic moiety using chlorotoxin 
to a variety of tumors including malignant glioma using intravenous administration. § 7 
describes the clinical improvement of one patient with malignant glioma to whom a chlorotoxin- 
cytotoxic moiety conjugate was delivered by intravenous administration. 

In light of the above remarks, Appellants submit that claims 18 and 19 fully satisfy the 
enablement requirement under 35 U.S.C. § 1 12, first paragraph. 
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Claims appendix A 

Pending claims 

(As submitted in Supplemental Response filed March 30, 2009) 

1 . (Previously Presented) A method of delivering a cytotoxic moiety to a neuroectodermal 
tumor, comprising: administering a composition comprising an agent consisting of 
chlorotoxin fused to a cytotoxic moiety to an individual having a neuroectodermal tumor, 
such that the agent binds specifically to the tumor. 

2-14. Canceled 

15. (Previously Presented) The method of claim 1 wherein the chlorotoxin is fused to a 
cytotoxic moiety selected from the group consisting of gelonin, ricin, saporin, 
pseudomonas exotoxin, pokeweed antiviral protein, diphtheria toxin, and complement 
proteins. 

16. (Previously Presented) The method of claim 1, wherein the neuroectodermal tumor is a 
tumor type is selected from the group consisting of ependymomas, medulloblastomas, 
neuroblastomas, gangliomas, pheochromocytomas, melanomas, peripheral primitive 
neuroectodermal tumors, small cell carcinoma of the lung, Ewing's sarcoma, and 
metastatic tumors in the brain. 

17. (Currently Amended) The method of claim 1#, wherein the chlorotoxin is selected 
from the group consisting of native chlorotoxin, synthetic chlorotoxin and recombinant 
chlorotoxin. 

18. (Previously Presented) The method of claim 17, wherein the neuroectodermal tumor is 
a glioma. 

19. (Previously Presented) The method of claim 18, wherein the glioma is selected from 
the group consisting of WHO grade IV: glioblastoma multiforms, WHO grade III: 
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anaplastic astrocytoma, WHO grade II: low grade, WHO grade I: pliocytic astrocytoma, 
oligodendrogliomas, gangliomas, meningiomas and ependymomas. 



20. (Presently Presented) The method of claim 17, wherein the tumor is selected from the 
group consisting of ependymomas, medulloblastomas, neuroblastomas, gangliomas, 
pheochromocytomas, melanomas, peripheral primitive neuroectodermal tumors, small 
cell carcinoma of the lung, Ewing's sarcoma, and metastatic tumors in the brain. 

21. (Canceled) 

22. (Previously Presented) The method of claim 1 wherein the composition further 
comprises a pharmaceutically acceptable carrier. 

23. (Previously Presented) The method of claim 1 wherein the composition is suitable for 
parenteral administration. 

24. (Currently Amended) The method of claim -1 -23 wherein the parenteral administration 
is selected from the group consisting of intravenous, intramuscular, intrathecal and 
subcutaneous administration. 

25-28. (Canceled) 
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Claims appendix B 

Pending claims 
(Assuming entrance of Amendment filed March 30, 2009) 

1 . (Previously Presented) A method of delivering a cytotoxic moiety to a neuroectodermal 
tumor, comprising: administering a composition comprising an agent consisting of 
chlorotoxin fused to a cytotoxic moiety to an individual having a neuroectodermal tumor, 
such that the agent binds specifically to the tumor. 

2-14. Canceled 

15. (Previously Presented) The method of claim 1 wherein the chlorotoxin is fused to a 
cytotoxic moiety selected from the group consisting of gelonin, ricin, saporin, 
pseudomonas exotoxin, pokeweed antiviral protein, diphtheria toxin, and complement 
proteins. 

16. (Previously Presented) The method of claim 1, wherein the neuroectodermal tumor is a 
tumor type is selected from the group consisting of ependymomas, medulloblastomas, 
neuroblastomas, gangliomas, pheochromocytomas, melanomas, peripheral primitive 
neuroectodermal tumors, small cell carcinoma of the lung, Ewing's sarcoma, and 
metastatic tumors in the brain. 

17. (Previously Presented) The method of claim 1, wherein the chlorotoxin is selected from 
the group consisting of native chlorotoxin, synthetic chlorotoxin and recombinant 
chlorotoxin. 

18. (Previously Presented) The method of claim 17, wherein the neuroectodermal tumor is 
a glioma. 

19. (Previously Presented) The method of claim 18, wherein the glioma is selected from 
the group consisting of WHO grade IV: glioblastoma multiforms, WHO grade III: 
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anaplastic astrocytoma, WHO grade II: low grade, WHO grade I: pliocytic astrocytoma, 
oligodendrogliomas, gangliomas, meningiomas and ependymomas. 



20. (Presently Presented) The method of claim 17, wherein the tumor is selected from the 
group consisting of ependymomas, medulloblastomas, neuroblastomas, gangliomas, 
pheochromocytomas, melanomas, peripheral primitive neuroectodermal tumors, small 
cell carcinoma of the lung, Ewing's sarcoma, and metastatic tumors in the brain. 

21. (Canceled) 

22. (Previously Presented) The method of claim 1 wherein the composition further 
comprises a pharmaceutically acceptable carrier. 

23. (Previously Presented) The method of claim 1 wherein the composition is suitable for 
parenteral administration. 

24. (Previously Presented) The method of claim 23 wherein the parenteral administration is 
selected from the group consisting of intravenous, intramuscular, intrathecal and 
subcutaneous administration. 

25-28. (Canceled) 
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Evidence appendix 

Appellants had provided the following evidence during prosecution of the instant 
application: 

(1) Abstract by Veiseh et al. presented at the Nanotech 2006 Conference ("Abstract"). 
The Abstract was submitted by Appellants as Appendix A in a response to Office Action filed 
September 15, 2006 and was entered into the record in PAIR on the same date, as page 7 of the 
entry designated "Applicant Arguments/Remarks Made in Amendment." Entrance into the 
record was confirmed by the Examiner's reference to this Abstract on page of the Office Action 
mailed on November 21, 2006. 

The Abstract is attached hereto on pages 29-30. 

(2) Declaration by Alison M. O'Neill, M.D. and Exhibits A, B, C, and D. The 
Declaration and Exhibits A, B, C, and D were submitted along with a response to Office Action 
filed May 21, 2007 and was entered into the record in PAIR on May 25, 2007 as the entry 
designated "Rule 130, 13 1 or 132 Affidavits." Entrance into the record was confirmed by the 
Examiner's reference to this Declaration on page 2 of the advisory action mailed on June 27, 
2007. 

The Declaration is attached hereto on pages 31-33. 
Exhibit A is attached hereto on pages 35-38. 
Exhibit B is attached hereto on pages 39-45. 
Exhibit C is attached hereto on pages 46. 
Exhibit D is attached hereto on page 47. 
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Tumor Paint: A chlorotoxin-based biomarker for intra-operative 
imaging of cancer foci 

M. Veiseh, SB. Bahrami, P. Gabikian, R.G. Ellenbogen and J.M. Olson 
Fred Hutchinson Cancer Research Center, US 

Keywords: 

cancer diagnosis, cancer trageting, chlorotoxin, near infrared imaging 

Abstract: 

Recent advances in molecular biology and nano-medicine have improved early 
tumor detection through recognition of molecules that are specifically expressed in 
malignant cells. This has the potential to specifically "paint" tumors with targeted 
molecular probes. In this view, we developed and characterized a near infrared 
(NIR) chlorotxin-bascd probe to detect and paint cancer cells in vitro, in vivo and 
ex vivo. We demonstrate the exquisite delineation of malignant brain cells (glioma 
and medulloblastoma) from normal brain tissue after systemic administration of the 
probe in 2 mouse models. The medulloblastoma tumors were formed in the 
absence of surgical disruption of the blood brain barrier and their NIR signal were 
detected through intact skull and scalp. The broader utility of the probe was 
demonstrated through ex vivo and in vivo imaging of adenocarcinoma, 
rhabdomyosarcoma and spontaneous prostate cancer mice models. Results showed 
that it could specifically demarcate primary tumors and cognate lung and lymphatic 
metastases as small as 1 .5 mm in diameter. Biodistribution and toxicity studies 
indicated favorable properties for advancement to human trials. This probe has 
potential to improve not only intraoperative tumor detection and resection but also 
diagnosis and imaging of various malignancies. 
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Attorney Docket No: 2006(536-0064 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Sonfheimer, et al. Examiner: Chen, Shin-Lin 

Serial No.: 10/686,782 Art Unit: 1632 

Filing Date; October 17, 2003 

Title: Diagnosis and Treatment of Neuroectodermal Tumors 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sin 

DECLARATION UNDER 37 C J.R. § 1.132 

T, Alison M. O'Neill, M£>., declare as follows: 

1. I am the Vice President, Medical Affairs at TransMolecular, Inc., Cambridge, 
Massachusetts, the assignee of United States patent application Serial No. 10/686,782, filed 
October 17, 2003, and entiiled "Diagnosis and Treatment of Necrocctodcrmal Tumors", A copy 
of my curriculum vitae is attached hereto as Exhibit A. 

2. I have reviewed the specification and claims of the above- referenced patent application as 
well as the Office Action mailed November 21, 2006, and understand that the Examiner has 
rejected aJI the pending claims for failing to comply with the enablement requirement. I further 
understand that the Examiner has questioned whether a chlorotoxin fused to a cytotoxic moiety 
(1) can pass through the blood-brain barrier in a subject, and (2) can be administered to provide 
therapeutic effect in vivo. 

3. One purpose of the present Declaration is to confirm assertions made in the Specification 
that chlorotoxin fused to a cytotoxic moiety passes through the blood-brain barrier when 
administered to a subject, and has a therapeutic effect in vivo. Another purpose of this 

Page I of 4 
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Declaration is to confirm that binding of a eh I orotoxin-cytotoxic moiety complex to 
neuroectodermal tissue correlates with therapeutic activity. 

4. A synthetic version of chlorotoxin (TM-601) has been manufactured and covalcntly 
linked to iodine 131 ( 131 I-TM-601), a cytotoxic moiety. Preclinical, studies and Phase I clinical 
trials have been completed, under my supervision, in patients with recurrent high-grade glioma. 
These studies demonstrated that intracavitary dosing of 13l I-TM-601 appears safe, minimally 
toxic, and binds malignant glioma with high affinity and for long durations. Some of the results 
obtained in this study have been reporting in A.N. Mameiak et al. , "Phase I Single-Dose Study of 
Intracavitary- Administered lodinc-131-TM-601 in Adults With Recurrent High-Grade Glioma", 
Journal of Clinical Oncology, August 1, 2006, 24: 3644-3650 ("Mameiak") (see Exhibit B). As 
of February 2007, out of the 18 patients that have received a single dose of ,31 1-TM~601 in the 
Phase I trial, 5 survived 12 months or longer from recurrence; 2 survived more than 36 months 
from recurrence; and 1 patient remains alive (more than 4 years from recurrence). These results 
confirm the assertion made in the Specification that chlorotoxin with radioactive moieties 
selectively bind to gliomas and expose cells to high levels of radioactivity and can therefore be 
used to treat gliomas (see last sentences of Example 21 of die parent U.S. Pat. No. 5,905,027, 
which is incorporated by reference in the instant Application). 

5. A Phase JJ trial of l3) I-TM-601 using higher doses of radioactivity and repeated 
intracavitary administrations to patients with high-grade glioma is underway, under my 
supervision. In the Dose Escalation Phase of this trial, patients received m l-TM-601 at 
0.4mg/20mCi, repeated 3 times at 7 day intervals, ,3, I-TM-601 at O.emg/SOmCi, repeated 3 times 
at 7 day intervals, i31 T-TM[-601 at 0.8mg/40mCi, repeated 3 times at 7 day intervals or 
,3, I-TM-601 at 0.8mg/40mCi, repeated 6 times at 7 day intervals. In the Randomised Phase of 
this trial, patients have received or are receiving 131 T-TM-601 at 0.8mg/40mCi, repeated 3 times 
or 6 times at 7 day intervals. Exhibit C is a graph showing the length of survival (determined in 
April 2007) for each patient enrolled in this Phase TT trial, after treatment with 131 1-TM-601. As 
of April 2007, of the patients who had been on study for 6 months, 86% (31 out of 36 patients) 
remained alive, of the patients who had been on study for 9 months, 63% (17 out of 27 patients) 
remained alive, and of the patients who had been on study for 12-months, 45% (10 out of 22 
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patients) remained alive. These results demonstrate the therapeutic effect of a ch.lorotoxin- 
cytotoxic moiety complex in vivo. 

6. Itj addition, enrollment has begun in a Phase I trial evaluating the biodistribaticm and 
safety of systemic delivery of ,3) I-TM-6Q1 to patients with recurrent or refractory primary solid 
tumors (including malignant glioma) with metastatic involvement (including brain metastases). 
In this trial, patients receive an intravenous dose of m I-TM-60l at 0.2mg/10mQ, and, if 
necessary, a second intravenous dose of ,31 I-TM-601 at 0.4mg/20mCi, to allow for tumor 
localization. Patients whose tumor is localized then receive an intravenous treatment dose of 
13l l-TM-60l at 0.6mg/30rnCi. Preliminary results showed that intravenous administration of ,3, I- 
TM-601 resulted in tumor-specific localization of ' 31 I-TM-601 in 5 out of 5 patients with 
malignant glioma, 1 out of 1 patient with prostate cancer, 1 out of 1 patient with Non-Small Cell 
Lung cancer, 1 out of 2 patients with metastatic melanoma, and 1 out of I patient with colon 
cancer. These results confirm thai a chlorotoxin-cytotoxic moiety complex can reach the target 
site when administered to a patient, and further demonstrate that such a complex can pass 
through the blood-brain barrier to reach a tnmor localized in the brain. 

7. Furthermore, one patient with malignant glioma, who showed tumor-specific uptake of 
i31 l-TM-601 and who then received the intravenous treatment dose, was found to exhibit 
evidence of radiographic improvement (see Exhibit D, which shows a set of Magnetic 
Resonance (MRI) images recorded from that patient before and after m I-TM~601 treatment). 
Another patient with malignant glioma, who also showed tumor-specific uptake of l31 I-TM-601 
and who then received the intravenous treatment dose, exhibited apparent clinical improvement 
in the absence of imaging improvement. These results demonstrate the therapeutic effect of a 
chlorotoxin-cytotoxic moiety complex in vivo. 

8. The Specification teaches that binding of a chlorotoxin-cytotoxic moiety complex to 
neuroectodermal mmor tissues correlates with therapeutic activity in viva. All the clinical trial 
data presented in the present Declaration confirm this correlation. 
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9. T, Alison M. O'Neill, declare that all statements made herein of my own knowledge are 
true and that these statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful, false statements and the like are 
made punishable by fine or imprisonment, or both, under §1001 or Title 1 8 of the United States 
Code and that such willful, false statements may jeopardize the validity of the application or any 
patents that may issue thereon. 




Alison M. O'Neill, M.D. 




Date 
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CURRICULUM VITAE 

Alison M. O'Neill, M.D. 

OFFICE ADDRESS TransMolccular, Inc. 

840 Memorial Drive 
Cambridge, MA 02139 
(617)995-3050 
oneill@tratismoleculaf.com 

PLACE of BTRTH Detroit, Michigan 

EDUCATION 

1 990 M.D., Pritzker School of Medicine 
University of Chicago, Chicago, Illinois 

1983 A.B., Biological Sciences 

University of Chicago, Chicago, Il linois 

POSTDOCTORAL TRAINING 

1994 - 1996 Fellowship, Neuro-Oncology 

Memorial Sloan-Kettering Cancer Center 
New York, New York 

1991 - 1994 Residency, Department of Neurology 

University of Michigan Hospitals 
Ann Arbor, Michigan 

1 990 - 1 99 1 Internship, Department of Internal Medicine 

University of Chicago Hospitals, Chicago, Illinois 

MEDICAL LICENSURE 

2002 - present Licensed physician, Commonwealth of Massachusetts 

1996 - present Licensed physician, State of Alabama 

1 994 - present Licensed physician, State of New York 

1991 Diplomate, National Board of Medical Examiners 

PROFESSIONAL CERTIFICATIONS 

2006 Recerti fied, American Board of Psychiatry and Neurology 

1997 American Society of Neuroimaging (MRI and CT) 
1996 Diplomate, American Board of Psychiatry and Neurology 

EMPLOYMENT HISTORY 

2006- present Vice President, Medical Affairs 



Assistant Professor of Neurology 
Harvard Medical School 
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1996 - 2002 Assistant Professor, Department of Neurology 

University of Alabama at Birmingham 

1 996 - 2002 Associate Scientist, Neuro-Oncology Program 

UAB Comprehensive Cancer Center 

1994 - 1996 Fellow, Department of Neurology 

Cornell University Medical College, New York, New York 

HOSPITAL APPOINTMENTS 

2002 - 2006 Assi stant Neurologist 

Massachusetts Genera! Hospital 

1 996 - 2002 Active Staff Physici an . Neurology Service 

University of Alabama Hospitals 

1 996 - 2002 Consultant and Attending Neurologist, 

Birmingham VA Medical Center 

1996-2002 Staff Physician 

Cooper Green Hospital, Birmingham, AL 

PROFESSIONAL SOCIETIES 

1 997 - present Society for N euro-Oncology 

1 992 - present Ameri can Academy of Neurology 

HONORS AND AWARDS 

1994- 1995 American Cancer Society Clinical Oncology Fellowship 

Memorial Sloan-Kettering Cancer Center 

1 990 Alpha Omega Alpha Honor Medical Society 

University of Chicago Pritzker School of Medicine 

1983 Dudley Medal, University of Chicago 

1 979 - 1983 Dudley Scholar, University of Chicago 

PUBLICATIONS 

Hemesath TJ, Tarasewicz D, O'Neill A, Gulcher JR. Stefansson K : A 70-Kd 
polypeptide secreted by human peripheral blood mononuclear cells that suppresses 
proliferation of a human glioblastoma cell line. Ann NY Acad Sci. 1988; 540:333-36. 

Dieperink ME, O'Neill A, Masclli R, Stefansson K : Experimental allergic neuritis in 
the SJL/J mouse: Dysfunction of peripheral nerve without clinical signs. J 
Neuroimmunol 1 991; 35(1-3): 247-59. 
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Alison M, O'Neill. MJ5. 

Diepcrink ME, O'Neill A, Magnoni G, Wollman RL, Heiurikson RL, Zurcher-Neely 
HA, Stefansson K : SAG: A Schwann cell membrane glycoprotein. J Neurosci 1992: 
12(6): 2177-85. 

O'Neill AM, Finlay JL : Emerging treatment strategics Tor oligodendroglial tumors. 
Crit Rev Neurosurg 1995; 5(2): 73-77. 

Ynng WK, Prados MD, Yaya-Tor R., Roscufcld SS, Brada M, Friedman HS, Albright 
R, Olson J, Chang S, O'Neill AM, Friedman AH, Bruner J, Yue N, Dugan M, 
Zaknoen S, Levin VA : Multicenter phase 11 trial oJ" temozolomide in patients with 
anaplastic oligoastrocytoma at first relapse. J. Clin One 1999; 17(9)2762-71. 

Benedetti C, Brock C,. Cleeland C, Coyle N, Dube JE, Ferrell B, Hassenbusch S, 
Janjan NA, Lema MJ, Levy MH, Loscalzo MJ, Lynch M, Muir C, Oakes L, O'Neill 
A, Payne R, Syriala KL, Urba S, Wcinstein SM : NCCN Practice Guidelines for 
Cancer Pain. Oncology 2000; 14(1 1 A) : 1 35-50. 

Kleinberg L, Grossman SA, Carson K, Lesser G, O'Neill A, Pearlman J, Phillips P, 
Herman T, and Cerbcr M: Survival of patients with newly diagnosed GBM treated 
with RSR13 and radiotherapy: Results or a phase II NABTT CNS consortium safety 
and efficacy study. J. Clin One 2002; 20(14): 3149-55. 

Batchelor T, Carson K, O'Neill A, Grossman SA, Alavi J, New P, Hochberg F, Priet 
R: Treatment of primary CNS lymphoma with methotrexate and deferred 
radiotherapy: a report of NABTT 96-07. J Clin Oncol 2003, Mar 15(21)6:1044-9. 

Eskandar EN, Loeffler IS, O'Neill AM, Hunter Gj, Louis DN : Case records of the 
Massachusetts General Hospital. Weekly clinicopatho logical exercises. Case 33-2004. 
A 34-year-old man with a seizure and a frontal-lobe brain lesion. N Enel J Med 2004: 
351(18): 1875-82. 

Shah GD, Kesari S, Xu R, Batchelor TT, O'Neill AM, Hochberg FH, Levy B, 
Bradshaw j, Wen P : Comparison of linear and volumetric criteria in assessing tumor 
response in adult high-grade gliomas. Neuro-Oncology 2006 ; 8(1) 



ABSTRACTS 

O'Neill AM, Macapinlac HA, Malkin MG, Rosenblum MK, DeAngelis LM : 
Positron emission tomography (PET) hypermetabolism in radiotherapy (RT>induced 
brain injury. Presented at the American Neurological Association Meeting 
Washington, D.C. Oct. 23-25, 1995. 

Lesser G, Kleinberg L, Grossman SA, Piantosi S, O'Neill A, PearLraan J, Herman T, 
Gcrbcr M : Initial results of a phase 11 trial of RSR-13 in newly diagnosed 
glioblastoma (GBM). Neuro-Oncology, 1:318. 1 999. 

Batchelor TT, Hochberg FH, O'Neill A, Alavi A, New P, Lesser G, Mikkelscn T, 
Grossman SA, Priet R, Carson K : The treatment of primary central nervous system 
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Proc Am Soc Clin Oncol 19:159a, 2000. 

Kleinberg L, Grossman SA, Carson K, Lesser G, O'Neill A. Pearlman Jf, Phillips P, 
Herman T, Gerber M. Survival results of a phase II trial of RSR 13 and concurrent 
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Phase I Single-Dose Study of Intracavitary- Administered 
Iodine- 13 l-TM-601 in Adults With Recurrent 
High-Grade Glioma 

Adam N. Mamelak, Steven Rosenfeld, Richard Bucholz, Andrew Raubitschek, I. BurtNabors, John B. Fiveash, 
Sui Shen, M.B. Khazacli, David Cokher, An Liu, Medhal Osman, Ban Guthrie, Si " 
Diana M. Hablilz, Vernon I. Alvarez, and Matthew A. Gonda 



cells with high affinity and does not seem to bind to normal 
est that iodine-131 ( 131 l) -TM-601 may be an effective 
of glioma. We evaluated the safety, biodistribution, and 
*ri 131 l-TM-601 in patients with recurrent glioma. 

Eighteen adult patients (17 with glioblastoma multiforme and one with anaplastic astrocytoma) 
with histologically documented recurrent glioma and a Karnofsky performance status of £ 50% 
who were eligible for cytoreductive craniotomy were enrolled. An intracavitary catheter with 
subcutaneous reservoir was placed in the tumor cavity during surgery. Two weeks after surgery, 
patients received a single dose of 131 l-TM-601 from one of three dosing panels (0.25, 0.50, or 1.0 
mg of TM-601). each labeled with 10 mCi of 131 1. 

Intracavitary administration was well tolerated, with no dose-llmitipg toxicities observed. 131 t*TM- 
601 bound to the tumor periphery and demonstrated long-term retention at the tumor with 
minimal uptake in any other organ system. Nonbound peptide was eliminated frorn the body 
within 24 to 48 hours. Only minor adverse events were reported during the 22 days after 
administration, At day 180, four patients had radiographic stable disease, and one had a partial 



Conclusion 

A single dose of 10 mCi ,3, I-TM~601 was well tolerated for 0.25 to 1.0 mg TM-601 and may have 
an antitumoral effect. Dosimetry and biodistribution from this first trial suggest that phase II 
studies of 131 l-TM-601 are indicated. 

J Clin Oncol 24:3644-3650. © 2006 by American Society of Clinical Oncology 



Despite aggressive efforts, the prognosis for survival 
from malignant glioma has not significantly im- 
proved in the last 20 years. 1 " 5 The 5-year survival for 
glioblastoma remains approximately 3%, and the 
2-year survival is approximately 8,2%. 2 TM-601 is a 
syntheticversion of a peptide (chlorotcoun) found in 
the venom of the giant yellow Israeli scorpion Leiu- 
rus quinquestriatus? This 36-amino acid peptide 
has been explored 7,8 as a candidate for targeting 
gliomas. TM-601 crosses blood-brain and tissue 
barriers 7 and binds to a phosphatidyl inositide, a 
phosphorylated lipid on lamellipodia of tumor 
cells. 9 Preclinical studies df 



safety, efficacy, and lack of immunogenidty of ra- 
dioiodinated TM-601. We performed a phase I 
study to evaluate the safety, biodistribution, and do- 
simetry of intracavitary iodine-131 ( 131 I) -TM-6I 



Preparation of "'l-TM-601 



radiolabeled with K 



(typically < 2 hours). Release sp 
less than 5% free iodine (by instant thin-layer chroma- 
tography) and n< 
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Patients and Treatment Protocol 

This study was performed in accordance with die Declaration of Helsinki 
and with the approval of the US Food and Drug Administration and of trie 
"at each participating site. Informed consent was 



obtained from ea 



irs that progressed at the site of original disease 



py, or stereotactic radiosurgery; ar. 



.Jl'paaents. During" surgery, a ventricular access device (Rickham or 
Ommaya reservoir) was placed in the tumor cavity. Patients recovered from 
surgery for 14 to 28 days before undergoing treatment with the study drug, 
is waiting period was chosen to avoid cc 




ticnt before > 31 I-TM-601 injection. : . 
axial, and sagittal Tl-weighted images (with and without gadolinium co 
,st), axial and coronal T2, axial fluid attenuated inversion recovery (F T 4 " 



Injection of Radiolabeled Peptide 



(approximately 100 (iCi) was placed 10 cm from the feet of the patient within 
the field of view, Subsequent images were acquired on days 1, 2, and 3 and 
between S and 8 days after injection. 
Study Design and Statistical Methods 

The goals of this study were primarily to evaluate the safety, biodistribu- 
tion, and dosimetry of a single dose of intracavitary Ist I-TM-601 infused into 
the tumor resection cavity. Because TM-601 bad never been administered to 
humans and the toxic effects and dose-limiting toxicities (DLTs) of "'3 are 
well documented, a standard trace dose of 10 mCi 131 1 was used for imaging as 
required by the US Food and Drug Admin" 



ongli, 



;ated that peptide d( 
urate all binding site; 
nation studies, with 
mO. This design was requested ar 



■rsfor 



iodide (300 mg/kg) 1 day 
: of '"l-TM-eQ 1 to block uptake of ' 3 '1 by 
enous access device was evaluated by inicc- 

.. ul ... . ..„.. „. m-diemylenetriamine pentaacenrte t n fo- 

PA) followed by gamma camera imaging of the head. Serial images were 
[uired every 2 minutes for 16 minutes to determine whether the m ln- 
TA was leaking from the cavity site. The leakage was measured by total 
ints in a selected region of interest over the study period. If more than 30% 
3ie > 1 'In-DTPA had leaked from the cavity site, admimstration of the study 
rgvras aborted. 

Next, patients received 25% of the total dose via injection into the venous_ 



evaluated on a daily basis during the immediate (days 0 to 8) postinfasion 
period; patientswere seen again at day 22 and then observed for up to 180 days. 
Biodistribution and elimination were determined ' 
sures of radioactivity. Twenty-four hour urine cc 
over days 1 to 2, 2 to 3, 3 to 4, and 4 to6 or 8, with an 
period used to determine the average amount 

during that time pe .... 

after the completion of the infusion on days 2, 3, and 4 and at the time of 
imaging on day 6 or 8. 
Gamma Camera Imaging 

Cobalt-57 transmission scan. A cobalt-57 transmission scan with and 
without the patient was used to obtain attenuation correction factors for 
total-body image quantification, as previously described. 13 

Whale-body and two-dimensional brain single photon emission computed 
aphy (SPBCT) scans. After intracavitary injection of 01 I-TM «)1, 
a and posterior whole-body planar r 



DrugAdmi 

PieuminaryaK 

Six patients were enrolled onto one of three sequential dosing panels (panel 1, 
0.25 mg of TM-601; panel 2, 0-50 mg of TM-601; and panel 3, 1.00 mg of 

dosing panel would have been interrupted if two or more of the initial three 
patients experienced a DLT (grade 3 or higher according to the National 
Cancer Institute Common Toxicity Criteria version 3.0 and graded as at least 
probably related to treatment). Dose escalation similarly would have been 
interrupted if two or more DLTs occurred within a single dosing pane!. If two 
patients at a given dose experienced aDLT, the previous dose level would have 
been identified as the maximum tolerated dose. Every patient was observed 
clinically for 180 days after treatment. All efficacy and safety analyses were 
performed on the intent-to-treat cohort of all patients who received a single 
"'I-TM-601. 

and dosimetry of lSl I-TM-601 for the 
whole body, normal organs, and brain were determined based on five sequen- 

, whole-body gamma camera images as previously detailed. 15 

' ' ' 'ngtheMIRDOSEjn 




j be 0.75 because of the small peptide 
was estimated based on tlie electron radia- 
tion from the blood, the photon radiation from the remaining body and tumor 
cavity, and the patient's body weight 18 




re acquired as described. 13 A 20-mL calibrated ,31 I so 



high-grade glioma w 
3 the study; 1 8 had glioblastoma tmdtiforme (GBM), and one had 
anaplastic astrocytoma. One GBM patient was excluded after surgery 



Copyright © 2006 by .the 



Wrights'- 



2007 from 128.103.60.225. 



4446142vl 



Page 40 of 49 



because of a diag 



is of previously u 



is C. The 



>f the patient population are listed 
patients received at least one dose of study medication. 

For unplanned reasons, two patients assigned to the 0.50-mg 
dose panel and one patient assigned to the 1.00-mg panel received a 
second dose of study medication. In one of these patients, SPECT 
images indicated that the first injection was accidentally delivered 
subcutaneously and did not enter the resection cavity. Calculated 
radiation doses to normal organs after this subcutaneous injection 
were determined to be clinically insignificant This patient received a 
second injection of 10 mCi >31 I-TM-60T into the reservoir, confirmed 
by subsequent SPECT images. Two other patients received a second 
dose on a compassionate use basis, with approval from the US Food 
and Drug Administration, at 12 and 19 weeks after initial treatment. 
Survival from time of injection for all patients is shown in Figure 1. 
Two patients demonstrated a small amount of "'In-DTPA leakage 
into the ventricles and spinal fluid pathways. Radiation dose estimates 
suggest that the radiation dose of 131 1-TM-601 to the spine was in a 
range thought to be clinically insignificant (2.83 Gy and 3.78 Gy). In 
these patients, the treating physician determined that administration 
of lOmCi I3, I-TM-601 was still appropriate for this study. 
Radiation Dosimetry 

Radiation doses to normal organs were clinically insignificant 
(Table 2). In contrast, the mean radiation dose to within Z cm of the 
cavity wall was 0.81 Gy/mCi (median, 0.49 Gy/mCi), and the dose 
ranged from 0. 12 to 2.75 Gy/mCi (Table 2). Furthermore, the biologic 
half-life of 1S1 I-TM-601 in the tumor cavity margin was longer than in 
any other organ, indicating long-term retention of the drug in and 
around the injection site (Table 2). The median biologic half-life in 
cavity margin was 70 hours (range, 32 to 193 hours), 80 hours (range, 



25 to 86 hours), and 55 hours (range, 41 to 62 hours) for patients 
receiving 0.25, 0.50, and 1,0 mg of peptide, respectively. 

The biologic half-life, radiation dose per unit of injection dose 
(Gy/mCi), and radiation dose (Gy) for "'l-TM-601 within the 2-cm 
tumor cavity wall are listed for each patient in Table 3. These data 
indicate a slightly longer half-life and higher radiation dose for patients 
receiving 0.50 mg of peptide compared -with the other groups, al- 
though this difference did not reach statistical significance. !31 I-TM- 
601 localized to and remained primarily concentrated in and around 



it Follow-Up, Toxicity, e 



o Therapy 



Eleven patients completed the 180 -day observation period. There 
were no DLTs related to treatment during the initial 22 -day observa- 
tion period and no clinically significant acute adverse events during 
infusion of 131 I-TM-601 at any dose level The majority of events 
reported were mild to moderate in nature. There were no grade 3 or 4 
toxicities related to the study drug or method of adrniriistration in the 
immediate and/or long-term follow-up period. There were 88 grade 1 
and 90 grade 2 toxicities. There were no patient complaints related to 
the study drug or method of administration. 

Four patients had serious adverse events possibly or probably 
related to study medication reported within 22 days of administra- 
tion (Table 4). Additional serious adverse events reported beyond the 
initial 22-day observation period included one patient with general- 
iced seizure and increased confusion: one patient with pneumonia; 
one patient with somnolence, venvricular dilation, ai 1 i ce ebi il ism - 
toma; and one patient with headache, dysarthria, and instability. The 
administration of a second dose of study medication was not associ- 
ated with any serious adverse events, although these events were not 




interval (12 and 19 weeks) between drug administrations. 

Over the course of the 180-day observation period, there -were 
seven deaths. Two patients in panel 2 with GBM have survived more 
than 30 months. Median survival time was 25.7 weeks for patients in 
panel 1 (0.25-mg dose), 77.6 weeks for patients in panel 2 (0.50-mg 
dose), 23.6 weeks for patients in panel 3 (1.00-mg dose), and 27.0 
weeks for patients in all three dosing groups (Table 5). Histochemistry 



TM-601, as represented in Figures 3A to 3C. 



ts were available for 16 patients at 
(within 48 hours of surgery), 16 patients at 22 days after 
treatment, 16 patients at 90 days after treatment, and five patients at 
1 80 days after treatment. All but one patient had evidence of residual 
enhancing disease on baseline scans. The mean baseline residual Tl 
enhancing tumor volume was 28 + 28 mL (range, 0 to 72.15 ml). 
On day 22 after treatment, this volume had increased to a mean of 
31.8 ± 32.7 mL (range, 1.8 to 114.2 mL). The tumor volumes de- 
creased by 10.8% in one patient and 76.7% in another patient, were 
" le patients, and increased in three patients (four 
assessable). This translated into a radiographic ta- 
ble disease in 12 patients and progressive disease in 
four patients (two patients were not assessable at this time point; Table 
4). For 16 patients with radiographic follow-up available at 90 days, a 
stable response was observed in seven patients, and progressive disease 
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was observed in nine patients (two patients were not assessable at this 
time point). Long-term follow-up was available for six patients, with 
one patient showing a partial response (denned as at least a 50% 
decrease under baseline with no new lesions) , four with stable disease, 
and one with progressive disease. Two patients (one with stable disease 
and one with partial response) went on to achieve a complete radio- 
graphic response (defined as complete absence of demonstrable con- 
trast enhancement on Tl -weighted MRI) without evidence of disease 
for 3Z and 30 months. The patients (patients 203 and 204) were 
females and were ages 40 and 42 years. Both patients had parietal lobe 
GBM (one left hemisphere and one right hemisphere), a KPS of 90% 
after resection, and minimal residual enhancement on postoperative 
MHs. Neither patient received a second dose of ,W I-TM-601. An 
example of stable disease (patient 204) is demonstrated in Figures 3D 
and3E. 



In this first human trial, treatment of patients with recurrent high- 
grade glioma with a single intracavitary dose of 1}, 1-TM-601 was well 
tolerated to the dose of 1.0 mg TM-601 radiolabeled with 10 mCi of 
13 1 I. Few adverse effects occurred during the initial 22-day observation 
period, which suggests the dosing level of peptide used in this study is 



Tabla Z. Orflan Dose end Half-Ufa 




safe and well tolerated. It is unlikely that the doses of 131 1 contributed 
to the adverse events because the doses were far below expected toxic- 
ity ranges. 20 The adverse events that did occur were considered unre- 
markable in this patient population. Three patients received two doses 
without any significant adverse events, preliminarily demonstrating 
that repeated administration of "'I-TM-601 maybe safe. 

Biodistribution data of 131 I-TM-601 indicated that this radiopep- 
tide rapidly penetrated through the cavity wall with, on average, 79% 
of the radioactivity leaving the region of cavity within 24 hours alter 
administration. The majority of the remaining radioactivity stayed 
lightly localized to the tumor cavity and surrounding regions, suggest- 
ing discrete binding to the tumor. The amount of uptake and radiation 



Talile 3. Individual Patient Dosimetry and Half-Life of '"'l-TM-SOl at 
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Related proceedings appendix 

None. 
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Conclusion 

Appellants conclude with the belief that claims 1, 15-20, and 22-24 are fully enabled. 
Allowance of the pending claims is earnestly requested. 

Please charge any additional fees that may be associated with this matter, or credit any 
overpayments, to our Deposit Account No.: 03-1721. 

Respectfully submitted, 



/Brenda Herschbach Jarrell/ 



Dated: March 3 1 , 2009 Brenda Herschbach Jarrell, Ph.D., J.D. 

Reg. No.: 39,223 

Choate, Hall & Stewart LLP 
Patent Group 
Two International Place 
Boston, MA 02110 

bjarrcllf<x;choatc.com 
Tel: 617-248-5175 
Fax: 617-248-5002 
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